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FAILURE MODES EFFECTS AMALYSIS (FMEA) — NON-CIL, HARDWARE
NUMBER:M8-155-E008 -X

SUBSYSETEM NAME: ECLSS - ARPCS

REVISION: 2 04/08/87
PART DATA
PART NAME PART NUUMBER
YENDOR NAME VENDOR NUMBER
LRU ‘HATCH ASSEMBLY MO72.593828-001
AGCKWELL INT'L MO72-593828-001
SRU :GAUGE, DELTA PRESSURE MC250-0004-0007
CARELTON TECHNOLOGIES 2767-0001-7

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
EXTERNAL AIRLOCK UPPER HATCH DIFFERENTIAL PRESSURE GAUGE

QUANTITY OF LIKE ITEMS: 2
TWO

FUNCTION:

PROVIDES STATUS OF DIFFERENTIAL PRESSURE ACROES EXTERNAL AIRLOCK,
UPPER HATCH (BETWEEN THE EXTERNAL AIRLOCK AND THE VESTIBULE TUNNEL} S0
THAT CREW CAN ASGERTAIN CONDITIONS BEFORE OPENING THE HATCH, GAUGE
MEASURES DELTA PRESSURE BETWEEN PLUS 20 AND MINUS 20 PSID AND IS
LCCATED OMN BOTH SIDES OF THE EXTERNAL AIALCCK UPPER HATCH (EXTERNAL
AIRLOCK AND VESTIBULE TUNN EL).

REFERENCE DOCUMENTS: V510-331082
VE19-593302
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FAILURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMBER: M&-155-EDGS-IH

REVISIONS$: 2 D4/00/97
BUBSYSTEM NAME: ECLSS - APRCS
LAL: GAUGE, DELTA PRESSURE CRITICALITY OF THIS
ITEM NAME: GAUGE, DELTA PRESSURE FAILURE MQDE: 1A3
FAILURE MODE:
LEAKAGE
MIESION PHASE: Q0 ON-ORBIT

VEHICLEPAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
165 ENDEAVOUR

CAUSE:
CORRDSION, VIBRATION, MECHANICAL EHOCK, PORCSITY

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCHEEN A} PASS

B) PASS
C} PASS
PASS/FAIL RATIONALE:
A)
B}
C)
METHOD OF FAULT DETECTION:

INSTRUMENTATION - DELTA-PRESSURE INDICATION AGROSS UPPER HATCH.

CORRECTING ACTION: MANUAL
CORAECTING ACTION DESCRIFTION:

WHEN ORBITER AND ISS ARE NOT DOCKED, CREW COULD SEAL LEAK USING TAPE OR
QTHER AVAILABLE MATERIAL OA ISOLATE LEAK BY CLOSING 576 BULKHEAD HATCH.
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FAILURE MODES EFFECTE ANALYSIS (FMEA} - NON-CIL FAILURE MODE
NUMBER: Mé&-15S-E008-01

- REMARKS/REGCOMMENDATIONS:
CRITICALITY OF THIS FAILURE MODE IS BASED ON THE WORST CASE EFFECT WHEN

THE ORBITER AND I15S ARE NOT DOCKED.

- FAILURE EFFECTS -
{A) SUBSYSTEM:
INABILITY TO ISOLATE THE VESTIBULE TUNNEL FROM EXTERNAL AIRLOCK
ENVIRONMENT,

(B} INTERFACING SUBSYSTEM(S):
SLOW LOSS OF CONSUMABLES, WHEN ORBITEA AND SPACE STATION ARE NOT
DOCKED. EXCESSIVE LOSS OF CONSUMABLES GIVEN A SIMILAR FAILURE OF SECOND
DELTA-PRESSURE GAUGE ON SAME HATCH.

{C) MISSION:

WORST CASE, CREW DECISION TO ABORT MISSION DUE TO LOSS OF CONSUMABLES.
IF LEAKAGE FROM A SINGLE GAUGE OCCURS WHILE ORBITER & SPAGE STATION ARE
DOCKED - INABILITY TO DEPRESSURIZE VESTIBULE TUNNEL FOR SEPARATION
WITHOUT EFFECTING THE ODS VOLUMES, IF FAILURE OCCURS WHILE ORBITER AND
SPACE STATION ARE NOT DDCKED - LOSS OF CAPABILITY TO PERFORM PLANNED Eva
DUE TO INABILITY TO REPHESSURIZE EXTERNAL AIRLOCK FOR AETURNING TO THE
CREW MODUILE.

{D) CREW, VEHICLE, AND ELEMENT(S): ,
NG EFFECT FIRST FAILURE SINCE AIR MAKEUP GAPABILITY OF ORBITER ARPGS WILL
PRECLUDE A LOSS OF PRESSURE IN HABITABLE YOLUMES. INABILITY TC PERFGRM
CORRECTIVE ACTION FOLLOWING SIMILAR FAILURE OF SECOND GAUGE ON SAME
HATCH COULD RESULT IN LOSS OF CAEW DURING NON-DOGKED IVA/EVA ACTIVITES.

(E) FUNCTIONAL CRITICALITY EFFECTS:
FIRST FALURE - SLOW LOSS OF CONSUMABLES WHICH MAY RESULT IN CREW ACTION
TC ABORT MISSION. - CRITICALITY 2/2 CONDITION

DURING EVA WHEN ORBITER/SPACE STATION ARE NOT DOGKED:

(2A) SEGOND FAILURE (LEAMAGE OF SECOND GAUGE) - PRESSURE WITHIN EXTERNAL
AIALOCK CANNCT BE MAINTAINED FOR EVA CREWMEMBER'S RETURAN TO CREW
CABIN. - CRITICALITY 1R2 CONDITION,

DURING VA (CAMERA PREPARATION FOR DOCKING) WHEN ORBITER/SPACE STATION

ARE NOT DQCKED:

(2B) SECOND FAILURE (LEAKAGE OF SECOND GAUGE) - EXCESSIVE EXTERNAL

LEAKAGE OF HABITABLE PRESSURE WOULD EXCEED CONSUMABLE MAKEUP .
CAPABILITY OF ORBITER ARPCS RESULTING IN AN INCREASED USE OF CONSUMABLES

WITHIN EXTERNAL AIRLOCK. - CRITICALITY 1R2 CONDITION.

MB-188 - anr
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FAILURE MODES EFFECTS ANALYSIS {FMEA} — NON-CIL FAILURE MODE
'HUMBER: MB-155-E005-

IF SECOND FAILURE CCCURS WHEN ORBITER/SPACE STATION ARE DOCKED:
POSSIBLE LOSS OF PRESSURE IN SPACE STATION IF ISOLATION BETWEEN EXTERNAL
AIRLOCK AND SPACE STATION IS LOST DURING EVA WHEN EXTERNAL AWRLOCK IS

DEPRESSURIZED.

DESIGN CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)): 1R2

(F) RATIONALE FOR CRITICALITY DOWNGRADE:
DURING EVA WHEN OREITER/SFACE STATION ARE NOT DOCKED:
(3A) THIRD FAILURE {INABILITY TO SEAL LEAK ON BOTH GAUGES) - UNABLE TO
MAINTAIN PRESSURE WITHIN EXTERNAL AIRLOCK, POSSIBLE LOSS OF CHEWMEMBERS
IF EXTERNAL AIRLOCK VOLUME CANNOT BE AREPRESSURIZED FOR CREW RETURN TO
CREW CABIN. (EVA CREWMEMBERS MUST REMAIN IN AIRLOCK UNTIL LANDING ) -
CRITICALITY 1R3 CONDITION.

DURING IVA (CAMERA PREPARATION FOR DOCKING) WHEN ORBITER/SPACE STATION
ARE NOT DOCKED:

{38} THIAD FAILURE (INABILITY TO SEAL LEAK ON BOTH GAUGES) - UNABLE TO STOR
EXCESSIVE EXTERNAL LEAXAGE OF PRESSURE WITHIN EXTERNAL AIALOGK.

(4B) FOURTH FAILURE {INABILITY TO CLOSE 576 BULKHEAD HATCH) - LOSS OF
CAPABILITY TO ISOLATE EXTERNAL LEAKAGE OF HABITABLE PRESSURE COULD
RESULT IN LOSS OF CREW AND VEHICLE. - CRITICALITY 183 CONDITION.

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TQ DETECTION: SECONDS -
TIME FROM DETECTION TO COMPLETED CORRECTING ACTION: MINUTES

!(EE.QHE REQUIRED TO IMPLEMENT CORRECTING AGTION LESS THAN TIME TO EFFECT?

RATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

WHILE ORBITER AND SPACE STATION ARE NOT DOCKED, CREW WOULD HAVE ENOUGH
TIME TO ISOLATE EXTERNAL LEAKAGE OF HABITABLE PHESSURE BY CLOSING 576
BULKHEAD BEFORE LOSS OF CONSUMABLES DURING IVA BECAME CATASTAOPHIC,

HAZARD REPORT NUMBER(S): ORBI 511, ORBI 162
KAZARD{S) DESCRIPTION:
LOSS OF HABITABLE PRESSURE IN CREW CABIN HARITABLE VOLUME (ORBI 511),

INABILITY TO RETURN FROM EVA DUE TO AIRLCCK HATCH FAILUAES AND / OR
REPRESSURIZATION OF THE AIRLOCK (ORBI 162). .
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FAILURE MODES EFFECTS ANALYSIS {(FMEA) = NON-CIL FAILURE MODE
NUMBER: M8-155-E009-01

- APPRAOVALS -

S5 R PAE : M.W. GUENTHER : -
DESIGN ENGINEEH : K. J.KELLY : Pz
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